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ABSTRACT 

Research on perceived locus of control indicates that 
there is a positive correlation between internal locus of control and 
a variety of cognitive behaviors associated with academic 
achievement, that the perceived locus of control of educationally 
disadvantaged students is more external than average, and that the 
perceived locus of control of such students can be made more internal 
through intervention. Findings also suggest that computer based 
instruction (CBI) classroom environments that are student-centered 
and cooperative, and promote individualized instruction, may change 
the perceived locus of control of the students involved to one m 
which they believe themselves to be more in control of their own 
learning. Analyses of interviews conducted with 197 teachers and 718 
students participating in Hew York City's Computer Pilot Program for 
educationally disadvantaged students m grades 3-12, the standardized 
test scores of 3,795 students, and classroom observations support the 
efficacy of CBI for the delivery of basic skills remediation to these 
students. It is suggested that the success of the CBI programs 
evaluated is derived at least m part from the effects of the CAI 
environment on the students* perceptions of control over their own 
learning. (28 references) (DB) 
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Abstract 

The Computer Pilot Program is an on-going project designed to explore the use of 
comprehensive computer based instructional systems (CBI) for the remediation of basic skills 
deficiencies among educationally disadvantaged students In New York City's public school 
system. To date, interviews have been conducted with 197 teachers and 718 students 
participating in the program and the standardized test scores of 3.795 students have been 
included in analyses of 14 different systems placed in 12 elementary, 8 junior 
high/intermediate, and 12 high schools located throughout New York City. The results of 
these analyses support the efficacy of CBI for the delivery of basic skills remediation to 
educationally disadvantaged student populations. Our findings also suggest that the use of 
comprehensive CBI is indeed altering the ways in which teachers teach and students ieam. 
We found xhat the computer based classroom environments we visited were more 
student-centered and cooperative, that teachers vi«re more the facilitators of learning and that 
learning was more individualized v^n done using computers, and that students were more 
motivated and less threatened when learning on computers than when learning in regular 
classroom settings. 

In particular, we found that (1) the majority of students Involved In the Computer Pilot Program 
believe themselves to be more in control of their ov/n learning when learning on computers, 
and that (2) the environments of the computer rooms in which they worked supported such 
belief. Research on perceived locus of control indicates that there is a positive correlation 
between internal locus of control and a variety of cognitive behaviors associated with 
academic achievement, that the perceived locus of control of educationally disadvantaged 
students is more external than average, and that the perceived locus of control of such 
students can be made more internal through inten«ntion. It is our belief that the use of CBI 
in itself may be changing the perceived locus of control ot students involved with it. moreover, 
that the success of the CBI programs we evaluated derives at least in part from the effects cf 
such environments on the perceptions of control over their ovim learning of the students 
involved with them. As such populations are arguably in the greatest need of this sort of 
intervention, changes in perceived locus of control resulting from CBI use might be far more 
significant in the long run than any short-term achievement gains it affords. 



Background 

Perceived locus of control refers to an individual's expectations concerning 
whether rewards and punishments are ccntingont on her own behaviors (internal 
locus of control) or upon the t^ehaviors of powerful others, fate, or chance (external 
locus of control), Research in this a'^ia indicates a positive correlation between 
internal locus of control and a variety of cognitive behaviors associated with academic 
achievement - better assimilation and use of information (Seeman, 1963; Phares, 
1968), attentivenoss and flexibility of attention (Rotter & Mulry, 1965; Julian & Katz, 
1968; Lefcourt & Wine, 1969); deferred gratification (Blaler. 1961; Franklin, 1963; 
Miachel, Zeiss & Zeiss, 1974), curiosity and intrinsic rrxjtivatlon (Baron & Ganz. 1972; 
Wolk & DuCette, 1974; Doilinger & Taub, 1977; Stewart & Moore, 197S) - as well as 
with academic achievement itself (McGhee & Crandall. 1968; Ijessing. 1969; Bar-Tal & 
Bar-Zohar, 1977; Gordon, 1977). Researchers have also found that minority and 
disadvantaged populations are more external in their perceptions of control than 
general populations (Battle & Rotter, 1963; Lefcourt & Ladwig, "1965; Jessor, Graves, 
Itanson & Jessor, 1968; Duke & l-ancaster, 1976). 

The positive relationships between academic success and intemality on the 
one hand, and disadvantaged populations and externality on the other, have led 
several investigators to develop inter>fentions which have successfully changed the 
perception of control among disadvantaged students to a more internal locus 
(Reimanis. 1971; Dweck & Reppucci, 1973; Lynch, Ogg & Christensen, 1975; Duke. 
Johnson & Nowicki, 1977). DeChamw (1981), in particular, developed one such 
inten/ention, and, in a fiv&^year longitudinal study, was able to demonstrate links 
between that inten^ntlon and greater Intemality, between the Intervention and 
academic success, and between greater intemality, academic success, and greater 
actual student control of individual classroom environments. DeCharm's work is 
particularly meaningful in that his "personal causation training" was able to an^ ttie 
increasing discrepancy usually found between the academic performances of inner 
city students and national norms for advancing grade levels. Moreover, students 
participating in his interventions maintained achievement levels equal to national 
norms well after the inten/ention period. 
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The research reported in this paper is corwerned with changes in the 
perceived locus of control of educationally disadvantaged students resulting from the 
use of computer-based instruction (CBI). In our interviews with students participating 
in New York City's Computer Pilot Program, we were impressed by how many stated 
that what they liked best about CBI was that it put them in control of their own learning 
(Guerrero, Swan, & MItrani, 1989). "^ou choose your own subject," "You work by 
yourself," and "1 dent need a teacher," were among their answers to this question. 
"You're like the teacher," one student said. Extrapolating from deCharm's (1981) 
finding that classroom environments influence intemality, we reasoned that CBI might 
be positively influencing the intemality of students involved with It and that such 
change might be even more important to those students than any short term 
achievement gains It afforded them. We rssoh^d, therefore, to determine: (1) whether 
the majority of students involved in the Computer Pilot Program did, in fact believe 
themselves to be more in control of their own learning when learning on computers, 
and (2) whether the environments of the computer rooms in which they v»«)rked 
actually supported such belief. 

Mflthoclolocfv 

The Computer Pilot Program is an on-going project of the Division of 
Comouter information Services of the New York City Board of Education. Its goals are 
to identify comprehensive CBI programs which can be effective in increasing the 
academic performance, attendance, and positive attitudes of educationally 
disadvantaged New York City publk; school students in grades three through twelve, 
and to isolate implementation factors signiflcantJy influencing program and/or 
implementation effectiveness (Guerrero, Swan, & MItrani, 1989). During the 1987-88 
school year thirteen comprehensive CBI programs - AutosWIls, CCC. CCP, CMS, 
Degem, ESC. Ideal. PALS, PC Class, Plato, Prescription Learning, Wasatch, and 
WICAT - were evaluated in ten elementary, seven intermediate, and nine high 
schools located throughout the New York City school system. During the 1988-89 
school year, seven comprehensive CBI programs - CNS, Ideal. New Century, PALS, 
Prescription Learning, Wasatch, and WICAT -• were evaluated In two elementary, one 
intermediate, and four high schools. CBI programs were donated, installed, and 
maintained t>y their vendors, who were also responsible for training the participating 
staff members at the schools In which they were placed. At each site, a program 
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coordinato'- was selected by the school to be responsible for the daily operation of the 
program. Each school was also responsible for selecting a target group of 
educationally disadvantaged students in need of basic reading a'xj/or matfiematics 
remediation, and for scheduling that group in compliance with the stated needs of the 
vendors. 

In the spring of 1989, we interviewed a sample of students at each school 
participating in the Computer Pilot Program during that school year. Open-ended 
inten/iews ware conductBd with whole classes participating in the program to 
determine students' responses to it In addition, students were asloBd to individually 
complete two written questionnaires. The first of these was designed to corroborate 
and quantify information gained in the open-ended interviews. The second 
questionnaire was designed to determine how the students believed learning on 
computers differed from regular classroom instiuction. It consisted of eleven questions 
to which students were to answer either "more," "less," or "about the same." Included 
among tiiese was, "Do you believe that you are more or less in control of your own 
learning when using computers?" Ninety-nine students completed tiiis second 
questionnaire. Student responses to each question were tabulated and the 
percentage of students responding witii each choice calculated. 

Observations of students and teachers using CBI were also conducted in 
each participating school, and the same students were ot>served during regular 
classroom activities. Whenever possible, regular classroom obsen/ations also 
included the same teachers as obsen«d in the computer room, but in some cases this 
was not possible because CBI teachers never left the computer room. The reguiar 
classroom activities obsen/ed were none-the-less concerned with content similar to 
tiiat addressed by the CBI programs evaluated (reading and matiiematics). 
Obsen/ations lasted fittBen minutes, and consisted of tne recording of all 
student-teacher interactions occurring during ttiat period of timo. These were 
characterized as either student-initiated or teacher-Initiated, wtx)le group or individual, 
and involved with either content or process questions. The total number of interactions 
in each category was tabulated and used to calculate rati^js of teacher-initiated to 
student'initiated, whole group to individual, and content to process interactions for 
both CBI and regular classroom Instiuction. The significance of differences In 



interactions between computer and regular classrooms was assessed using a 
chi-square analysis. 

In addition, empirical analyses of student performance gains were made 
using comparisons of participating students' percentile scores on citywide tests given 
in 1987, 1988 and 1989. Spring reading and mathematics performance sccw were 
compared for the year preceding and the year of students' participation in the 
Computer Pilot Program. Tests used were the Degrees of Reading Power (DRP), and 
the Metropolitan Achievement Test (MAT). The scores of 2417 participating students 
were included in the analyses of reading achievement (1057. elementary; 631 
intermediate; 459, high school) and the scores of 1639 participating students were 
included in the analyses of mathematics achievement (1068, elementary; 561, 
intermediate). Matched t-tests were used to test for significant differences between 
students 1987 and 1988, or 1988 and 1989, reading and mathematics scores, and 
effect sizes for the mean differences tjetween these generated. 

RSGUltS 

Our findings suggest that ttie use of comprehensive CBI Is altering the ways 
in which teachers teach and stiJdents learn. We found ttiat the computer based 
classroom environments we visited were more student-centered and cooperative, that 
teachers were moro the facilitators of learning and that learning was more 
individualized when done using computers, and that students were more motivated 
and less threatened when learning on computers tiian when learning in regular 
classroom settings (Querrero, Swan & MItrani, •'989b). In particular, we found that the 
majority of students invotved in the Computer Pilot Program did believe tiiemseives to 
be more In control of their own learning when learning on computers, and that the 
environments of the computer rooms in which they worked supported such belief. 

Sixty-tiiree percent of the students we interviewed believed that they were 
more in control of their own leanrng when learning on computers tiian when learning 
in a regular classroom, while only thirteen percent believed that they were less in 
control. Twenty-four percent thought they had about the same anxxjnt of control over 
learning from CBI as they had over regular classroom loaming. These results 
corroborate the findings of the open-ended Inten/lews. They Indicate that the majority 



of students involved in the Computer Pilot Program indeed believed they were more in 
control of their own learning when using CBI than during regular classroom Instruction. 
We can conclude, then that students' perceived locus of control was more internal 
during computer-based learning than during their regular academic activities. 

A chi-square analysis of the initiation of interactions in regular and 
computer-based classrooms reveals significant differences between the two pc2 p 5] » 
56, p < .001). Figure 1 shows the overall ratio of teacher-initiated to student-initiated 
interactions observed in regular and computer classrooms iu the schools we visited 
during the 1988-89 school year. We found 309 teacher-initiatBd interactions and 172 
student-initiated interactions in regular classrooms as compared with 226 
teacher-initiated interactjons and 170 student-initiated interactions in computer 
classrooms. The ratio of teacher to student initiation was 1 .8/1 in regular classrooms 
and 1.3/1 in computer rooms. These results show that although the numbers of 
student-initiated interactions were about the same during regular and computer-based 
instruction, there were more teacher-initiated interactions in regular classrooms. 

Figure 1 

Ratio or Teacher-^nltfalBd to StudenNnttialBd interactions 
in Raguiar and Oomputor Classrooms 




We also found significant differences between Nvtxjie group and individual 
interactions in regular and computer-based classrooms (X2 - 375. p < .001). In 
regular classrooms, we found 287 whole group interactions and 195 individual 
interactions, while there were only 13 whole group interactions as compared to 383 
individual interactions in computer classrooms. The ratio of whole group to individual 
interactions was 1.5/1 in regular classrooms and 0.3/1 in computer classrooms (Figure 
2). Results thus reveal that the overwi'telming majority of interactions occuning during 
CB! werB individual, v^reas the majority of interactions occurring during regular 
classroom instruction were wtx)le group, a factor which may t)mm contributed to 
students' perceptions of greater control. These findings indicate that ever and above 
the perceived control over their interactions with the computers, students, in fact had 
more control over their interactions with their tetchers during computer-based 
learning. We can conclude, then, that student perceptions of greater control of their 
own learning when learning on computers were well founded. 



The results of the empirical analyses of student achievement support the 
efficacy of CBI for the delivery of basic skills remediation to educationally 
dlsadvantaoed student oopuiations. They inoicat© tnat involvement wttn csi oroorams 
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can result in significant and meaningful increases in the academic performance of 
educationally disadvantaged students, and that CBI can he equally effective In 
increasing both their reading and mathematics performance scores (Guerrero. Sv/an 
& l^itrani. 19691). Figure 3 shows the overall achievement gains of participating 
students in temw of effect sizes for the 1987-88 and 1963-89 school years (an effect 
size of 1 .0 IndicatM gains of a full standard deviation). 

Figured 
Overall A ch faMBtnan t Qdns 
11907-86 and 1988^ EymkMilom 




Our research findings reveal that (1) the majority of students involved in the 
Computer Pilot Program did believe themselves to be more in control of their own 
learning when learning on computers, and that (2) the environments of the computer 
rooms in which they wor1<Bd supported such belief. Empirical analyses of student 
achievement gains, moreover, demonstraie significant and meaningtUI increases in 
students' academic performance resulting from their participation in the Computer Pilot 
Program. Such results parallel deChann's (1961) findings linking greater intemality of 
perceived locus of control, greater actual student control of individual classroom 
environments, and increased academic achievement It would seem that 
computer-based instruction in itself can in some serise tacilitatB students' increased 
perceptions of control over learning wtthout any specific Inten^ntion designed to do 



so, at least among the educationally disadvantaged student pc eolations we tested. As 
such populations are arguably in the greatest rieed oTthls sor; oT Intervention, changes 
In perceived locus of control resulting from CBI use might be far rrwre significant in the 
long njn than any short-term achievement gains it affords. 

T"he research reported in this paper is, of course, preliminary, but it clearly 
argues for further investigations of the effects of computer-based learning on the 
perceived locus of control of educationally disadvantaged students. If ttie use of 
computer-based instruction can change the perception o< control among such 
populations toward a more Internal locus, and If CBI can effict such changes 
intrinsically without any addltionat inten/entions specificatly designed to do so, then a 
strong argument over and above any arguments based on s^lOrt~term academic gains, 
can be made its use with educationally disadvantaged students. 
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